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success, and more specifically to its effectiveness whereas knowledge processes capabilities are only related to the efficiency of such transfer. Implications of our results for research and practice are also discussed.
IntroductIon
Knowledge transfer (k-transfer) is a process through which one entity is affected by the knowledge of another (Argote, Ingram, Levine, & Moreland, 2000) . K-transfer, a key element of KM research, has been shown to play a critical role in increasing a company's productivity and helping it gain a competitive advantage (Argote & Ingram, 2000; Szulanski, 2000) . From a market perspective, the transfer of knowledge between two groups establishes a provider-receiver relationship. As might be inferred from Lin, Geng, and Whinston (2005) interdepartmental transfer of knowledge allows for mutual benefits and represents the knowledge market within a firm.
Although the issue of intra-firm k-transfer has been addressed already (Gruenfeld, Martorana, & Fan, 2000; Gupta & Govindarajan, 2000; Hansen, 1999; O'Dell, 1998) , there is a lack of research in interdepartmental k-transfer, in particular during IT projects. This research gap is especially significant since most IT projects are cross functional and interdepartmental (Hoopes, 2001 , Sharda, Franckwick, Deosthali & Delahoussaye, 1998 . The present research attempts to narrow this gap by empirically investigating interdepartmental k-transfer success during IT projects. The most obvious knowledge asset of the IT department lies in the conception, development, and exploitation of IT applications that support the business processes, characteristically examples of tacit knowledge (Edvinsson & Malone, 1997) . However, the IT-related managerial skills constitute knowledge that must be transferred to the client department (as explicit knowledge) during any project if IT is to contribute to creating and sustaining a competitive advantage (Mata, Fuerst, & Barney, 1995) . This emphasizes the importance of investigating further how KM capabilities can be fostered to successfully conduct an IT project that suits the needs of another business unit.
A capability is the "firm's capacity to deploy its assets" (Maritan, 2001, p. 514) . KM capabilities characterize a firm's ability to build upon its current knowledge to scan for and recognize the value of new information, assimilate it, and apply it in order to create new knowledge (Gold et al., 2001 ). More specifically, KM capabilities are developed through the processes of combining and exchanging knowledge to foster the creation of new ideas and resources. They are enabled by the presence of the knowledge infrastructure capabilities, which are leveraged by the critical knowledge processes capabilities (Gold et al., 2001 ).
The present research aims at answering the following research question: Are KM capabilities of an IT department related to the success of knowledge transfer to non-IT department during an IT project? Although different authors point out that various aspects of such capabilities are essential to achieving k-transfer success (Nonaka & Takeuchi, 1995; O'Dell, 1998) , none of them have actually empirically tested interdepartmental knowledge transfer. Given that IT projects are knowledge intensive, it seems appropriate to assume that some form of deliberate management of knowledge should be present in both the development and the implementation processes of such projects. This paper is structured as follows: first, the theoretical background is reviewed. Next, the research objectives, variables, hypotheses, and model are presented. The third section describes the methodology used for this research project. The data analysis is followed by a discussion of the results. The last section addresses the limitations and contributions of this study for practice and research and identifies future research avenues.
theoretIcAl bAcKground resource-based view
Organizations can gain a sustained competitive advantage when they are capable of exploiting their valuable, rare, difficult to transfer, and not easily replicated internal resources and capabilities (Barney, 1995; Grant, 1991; Von Krogh & Grand, 2002) . A resource corresponds to the input used during a production process (e.g., employee, skill, equipment), whereas a capability is the capacity for a set of resources to perform some task or activity that will be the main source of the competitive advantage (Grant, 1991) . A key organizational capability is the ability to effectively manage the firm's resources. For example, when an organization uses its technology to distinguish itself from its competitors, such technology is much more than just a set of IT functionalities; it becomes the firm's IT capability (Henderson & Venkatraman, 1999) .
It is recognized that a critical element for organizations to stay competitive lies in their ability to successfully manage and internally transfer their resources and capabilities, and more particularly their knowledge, which constitutes organizations' most fundamental resource (Grant, 1996) . New knowledge is valuable when it can be successfully leveraged in existing operations (Spanos & Prastacos, 2004) . The resource-base view is therefore quite useful in investigating the link between KM capabilities and the success of knowledge transfer during an IT project.
Knowledge
There is no universal definition of knowledge management (KM) (Levinson, 2005, p. 20 ) Furthermore, there are many types of knowledge and these may be defined from specific perspectives. For example, from an epistemological perspective we would classify knowledge as logical, semantic, systemic, or empirical. In the field of education, Frick (2004) identifies six types of knowledge of education where knowledge is scientific, praxiological, or philosophical under either situational or theoretical circumstances. From an organizational perspective, knowledge may be tacit or explicit.
As per Edvinsson and Malone (1997) tacit knowledge is the implicit knowledge used by workers to perform their work. It is personal, often difficult to articulate and is embedded in a person's actions or experiences. These authors include within tacit knowledge both technical level know-how (skills and crafts) as well as a cultural/cognitive level dimension (beliefs, ideals, perceptions, or values.) Explicit knowledge is knowledge that has been formally codified using a system of symbols (words and numbers) for diffusion in the form of data for example, product specifications, computer applications, or manuals. Further, it is considered to be objective and unambiguously expressed (Chua, 2001) .
This chapter uses the tacit-explicit framework of knowledge. We assume that one member of the firm has articulated a need that the IT department would respond to. Our work examines how the provider (IT department) using its expertise (tacit knowledge) responds to the need from the customer department (tacit knowledge converted into explicit knowledge). Specifically, the IT department represents tacit knowledge that must become explicit for the customer department.
Knowledge, particularly tacit knowledge, is one resource that is difficult to replicate and hence is key in achieving advantage over other firms (Lubit, 2001, Spanos and Prastacos, 2004) . Zack (1999) defines knowledge as "that which we come to believe and value on the basis of information (messages) through experience, communication, or inference" (p. 278). This definition reflects two components of knowledge, that is, an object and a process (Alavi & Leider, 2001 ). Knowledge as an object corresponds to what is known whereas knowledge as a process implies applying expertise or simply using it.
As per Zack (1999) , three types of knowledge exist and are present in IT projects: (1) declarative (know-what), (2) procedural (know-how), and (3) causal (know-why). Specifically, declarative knowledge facilitates effective communication whereby, for example, the customer department describes concepts and elements required. Procedural knowledge, embedded in organizational routines and processes, represents knowing and using the interaction of elements in the system to produce results where, for example, different methodologies and processes convert customer requirements into end-products. Finally, causal knowledge represents an understanding of fundamental principles and is used to formulate goals and strategies. The latter implies that even though the actors in a request for a product or service do not have sufficient knowledge of each other, particularly awareness of the other's tacit knowledge, or do not share a common technical language, they may still need to effectuate a knowledge transfer, that is, make the knowledge explicit.
Knowledge capabilities
Although Gold et al. (2001) do not explicitly define KM capabilities, we view the construct as a department's ability to manage knowledge in order to improve performance or gain competitive advantage. This definition is similar to one provided by Croteau and Li (2003) who describe KM capabilities as "the ability of an organization to capture, manage, and deliver time-authenticated customer, product, and service information in order to improve customer response and provide faster decision-making based on reliable information" (p. 23). However, the context of their study was customer relationship management (CRM) and is reflected in their definition. Gold et al. (2001) investigated KM capabilities from an infrastructure capabilities perspective and a process capabilities perspective. First, k-infrastructure capabilities refer to the support made available to maximize the social capital that can be found through the network relationships within a social unit. This concept can be broken further into three main components: technological, structural, and cultural capabilities. The technological k-infrastructure refers to technology-enabled ties that exist within a firm. These ties consist of the existence of common representation schemes for capturing knowledge, as well as collaboration, knowledge discovery, knowledge mapping, knowledge application, and opportunity generation technologies. The structural k-infrastructure refers to the presence of norms and trust mechanisms. Furthermore, the presence of a flexible structure that encourages interactions among departments and incentive systems that reward k-sharing are the major elements of this construct. IT groups and line groups (customer departments) should be provided with opportunities to socially interact and communicate about their work, thus fostering trust and influence as determinants of shared knowledge (Nelson & Cooprider, 1996) . Cultural k-infrastructure refers to shared contexts. It pertains to the value attributed to knowledge sharing in the corporate vision and practice as well as the support given by senior management to knowledge practices. Effectively managing knowledge across boundaries requires that the actors not only share their knowledge, but that they also assess each other's knowledge (Carlile, 2004) .
Second, Gold et al. (2001) define the organization's knowledge process capabilities in terms of the capacity to perform four fundamental kprocesses: acquisition, conversion, application, and protection. The term acquisition refers to the process of seeking and acquiring new knowledge, or creating new knowledge out of existing knowledge in the course of cooperation between individuals or business partners. Conversion processes consist of converting knowledge into a useful form. To achieve this, the following key processes must be present: knowledge organization and structure, knowledge integration, and tacit-to-explicit knowledge conversion. They define application processes as those oriented toward the use of knowledge. For knowledge to be used, it must be accessible. Knowledge from past mistakes and experiences must be stored for later retrieval and use. Processes for the protection of knowledge from inappropriate use or theft must exist in any company that wishes to preserve or generate its competitive advantage. These must include procedures that limit the access to critical knowledge as well as protection policies that are openly communicated to all employees.
Knowledge transfer
KM deals with many knowledge processes including k-transfer. According to Wiig (1997) , k-transfer had been studied for many years before KM was even termed as a concept (for example, technology and cognitive skills transfer). He indicates that within the past 20 years, an extensive interest has appeared on the topic. Yet, tacit knowledge transfer, content and process, is poorly understood (Foos, Schum, & Rothenberg, 2006) . Goh (2005) points out, "it is much harder to grasp what is in peoples' heads and the real difficulty is figure out how to document, share, and manage it correctly" (p. 11). Conversely, the resource-based view of the firm underlines the importance of transferability of the company's resources and capabilities as vital in gaining a competitive advantage (Barney, 1986) . The transferability is especially important within the firm (Grant, 1996) and organizations that capitalize on knowledge-based assets and drive the most value from them will be the industry winners (Goh, 2005) .
The process of k-transfer goes beyond the simple communication process through which knowledge is transmitted. Communication by itself is not sufficient for knowledge sharing; mutual trust and influence must be present for knowledge-sharing success (Nelson & Cooprider, 1996) . Trust, early involvement, and due diligence influence the extent of meeting technology transfer expectations (Foos et al., 2006) . Moreover, shared knowledge must be successfully absorbed by the receiver (Lane & Lubatkin, 1998) . Stated otherwise, it implies the creation of the capabilities of using the knowledge in the client department and hence create value (Argote & Ingram, 2000) .
While some would classify absorption as a firm-level mechanism (Rivera, Dussauge, & Mitchell, 2001) , it is an integral part of any transfer process (Szulanski, 2000) and involves knowledge utilization (Verkasolo & Lappalainen, 1998) . This includes dyadic transfer within a firm whereby "the value of knowledge provided by the sender is realized when the receiver has assimilated the product and put the information to use" (Lin et al., 2005, p. 199 ) (see also, Darr & Kurtzberg, 2000) . This reflects Davenport and Prusak's (1998) definition: "the transfer of knowledge then involves both the transmission of information to a recipient and absorption and transformation by that person or group" (p. 110). This definition also captures the fact that a k-transfer is a two-way process. It can be broken down into two subprocesses: knowledge distribution from the sender's point of view and knowledge acquisition from the receiver's point of view (Bolino, 2002; Huber, 1991; Schulz, 2000) . Consequently, a critical success factor to IT projects success lies in the ability to enhance the knowledge base of the recipient (Ayas, 1996) . This implies that the ability to affect a k-transfer, where the IT department transfers its knowledge to its client, is vital (Karlsen & Gottschalk, 2003) . Specifically, the use of protocols to convert tacit to explicit knowledge may assure an efficient and effective transfer (Herschel, Nemati, & Steiger, 2001) . Accordingly, based on the aforementioned and particularly Argote and Ingram (2000) and Ko, Kirsch, and King (2005) , we define interdepartmental k-transfer as the process by which a source department within an organization communicates knowledge to a recipient department which absorbs and applies the knowledge.
Knowledge transfer success
A lack of appropriate k-infrastructure can seriously affect a department's ability to successfully transfer knowledge, as well as receive and absorb outside knowledge for its own use (O'Dell & Grayson, 1999) . Using proper technology as a transfer medium facilitates the transfer process and its effectiveness (Goh, 2002; Rasmus, 2001 ). The appropriate technological infrastructure plays an especially critical role in managing codified knowledge by supporting key enabling processes: knowledge search, capture, storage, and presentation (Zack, 1999) . A departmental structure that inhibits cross-functional interaction impedes knowledge transfer success (O'Dell, 1998) , rendering the implementation of technology solutions problematic (Barki & Hartwick, 2001 ). K-transfer success also depends in part on the type of organizational culture that the recipient unit possesses (Kostova, 1999) . Indeed, the social aspect of KM cannot be overemphasized (Thomas, Kellogg, & Erickson, 2001) . A departmental culture that values high participation, interaction, and involvement within the group as well as with other groups will positively influence k-transfer success (DeLong & Fahey, 2000; McDermott & O'Dell, 2001) .
Certain key processes allow an entity to successfully absorb knowledge. Without such absorption, a transfer cannot be called successful (Bresman, Birkinshaw, & Nobel, 1999) . Part of the acquisition process is the ability to obtain knowledge from an external source. If this process is not present, the transfer will hardly be successful (Byrd, Cossick, & Zmud, 1992) . Within the system development context, the customer requirements have to be translated into design specifications. For this task, appropriate knowledge conversion processes must be present. Processes are needed for making the knowledge accessible for effective team member collaboration (Calabrese, 1999) as well as for keeping knowledge up-to-date. Verkasolo and Lappalainen (1998) point out that the efficiency of the k-transfer process depends on the presence and efficiency of subprocesses such as k-acquisition, documentation, transmission, reception, and perception. Thus, the lack of appropriate processes to manage knowledge will impede k-transfer success.
Borrowing from Faraj and Sproull (2000) who assessed the knowledge team performance by its effectiveness and efficiency, we believe that the success of the k-transfer from the IT department toward a non-IT department should also be investigated using the dimensions of effectiveness and efficiency. K-transfer success is defined as the achievement of a desired or intended goal in a process where knowledge is transmitted by one department and is absorbed and applied by a second one (Argote & Ingram, 2000; Darr & Kurtzberg, 2000; Kostova, 1999; Szulanski, 2000) . When the knowledge transferred relates to organizational practices, the effectiveness of k-transfer can be judged based on the value attached to the knowledge by the recipient unit. A successful knowledge transfer process is one that is both effective (Argote et al., 2000; Goh, 2002) and efficient (Verkasolo & Lappalainen, 1998) , that is, the knowledge is properly transmitted and used (effectiveness), using minimal resources (efficiency).
reseArch Model
This research investigates the relationship between an IT department's KM capabilities and the success of knowledge transfer during an IT project. More specifically, our study aims at answering the following question as shown in Figures 1a and 1b: Are KM capabilities of an IT department related to the success of knowledge transfer to non-IT department during an IT project?
Our unit of measure is the IT department that, using its members' expertise, prepares a response to a customer department need. Thus, we measure the IT department manager's perception of its KM capabilities and the success of k-transfer to client departments. We also measure the perception of the customer department regarding k-transfer success. We hypothesize that an IT department that is KM-capable that is, has technological, structural, and cultural capabilities as described in this research, will be successful in k-transfers.
Our models are an adaptation of the Gold et al. (2001) model. Based on past literature, positive relationships between the independent and dependent variables are expected. The general research model (Figure 1a ) addresses the link between the two types of knowledge capabilities and the knowledge transfer success, whereas the detailed research model (Figure 1b) addresses the four possible links between the two types of knowledge capabilities and both the effectiveness and the efficiency of the knowledge transfer success.
Knowledge Infrastructure and Knowledge transfer success
Our first hypothesis implies that without the proper technological, cultural, and structural infrastructures, k-transfer will not be successful.
H1: K-infrastructure capabilities are positively related to the k-transfer success.
This hypothesis can be further broken down into two parts. Technology, structure, and culture are all enablers of effective and efficient k-transfer (Goh, 2002) . First, with regards to effectiveness, the use of appropriate technologies will facilitate k-transfer. A structure that encourages horizontal communication and cross-functional teams, while providing a reward system that recognizes knowledge sharing, will further enhance the effectiveness of k-transfer. Culture is one of the most important elements for effective k-transfer in IT projects (Karlsen & Gottschalk, 2004) . A strong, cooperative and collaborative culture will create the necessary trust for k-transfer to take place. Second, the efficiency of k-transfer can be greatly affected by the cultural values of the recipient unit. If the recipient is resistant to change or lacks motivation to collaborate, the transfer process is likely to be problematic. The term "fertile" organizational context can be used to describe one that has the appropriate values, incentive systems, and support for efficient k-transfer (Szulanski, 2000) . Standardized IT infrastructure has already been successfully linked to efficiency of operations and processes (Ross, 2003) , whereas technology and culture were positively related to both efficiency and effectiveness of k-transfer (Syed-Ikhsan & Rowland, 2004) .
H1a: K-infrastructure capabilities are positively related to the effectiveness of k-transfer. H1b: K-infrastructure capabilities are positively related to the efficiency of k-transfer.
Knowledge processes and Knowledge transfer success
Just as k-transfer cannot be successful without a proper infrastructure, neither can it be successful without certain basic KM processes. k-transfer is but one of many essential business processes which are closely interlinked. It is not enough to transfer knowledge; its active management will ensure its effective use. It must be kept up-to-date, converted into appropriate formats, distributed to those concerned, protected, applied to related problems, and organized for efficient retrieval. These processes support K-transfer and without them we cannot expect the transfer to be successful. Thus, our second hypothesis:
H2: K-process capabilities are positively related to the k-transfer success.
An organization cannot accomplish certain critical processes if it does not possess the necessary capabilities. The success of k-transfer should increase if the transfer is strongly supported by k-process capabilities. Processes have direct bearing on operational efficiency and organizational effectiveness (Kallio, Saarinen, & Tinnila, 2002) . Knowledge is an important organizational resource and a company can utilize it only with the presence of proper knowledge processes (Davenport, Jarvenpaa, & Beers, 1996) . Thus, we posit: H2a: K-process capabilities are positively related to the effectiveness of k-transfer. H2b: K-process capabilities are positively related to the efficiency of k-transfer.
Measurement
The k-infrastructure capabilities and k-process capabilities constructs replicate the Gold et al. (2001) model but in a different context, that is in IT projects. The authors originally tested organizational KM capabilities with relation to organizational effectiveness. This research will test KM capabilities on a departmental level of analysis and in a context of knowledge transfer success. K-transfer success is to be tested as a new construct in this research. In our model, the k-infrastructure capabilities construct is a second order factor (latent construct) composed of three first-order factors: technological, structural, and cultural infrastructures. The k-process capabilities construct is also a second-order factor composed of four first order factors: acquisition, conversion, application, and protection processes. The purpose of k-transfer is to allow the receiver to generate value with the new knowledge that it was not able to generate before (Bozeman & Rogers, 2001 ). The dependent variable, ktransfer success is a second-order factor defined by effectiveness and efficiency. First, a k-transfer process is effective if knowledge sent corresponds to knowledge received. An effective process is one that considers customer requirements and whose end product corresponds to original expectations and satisfies the user. User satisfaction with the system is one of the criteria by which the success of k-transfer is judged (Garrity & Sanders, 1998) because it allows an evaluation of whether the receiver of knowledge (1) received the right knowledge, (2) correctly interpreted it, and (3) correctly applied it (DeLone & McLean, 1992) . Second, the k-transfer process is efficient if it is timely and does not create problems in the client department. An efficient process is one that respects its schedule (Verkasolo & Lappalainen, 1998) and involves a minimal number of problems in its duration (Szulanski, 2000) . A first proxy to measure the efficiency of k-transfer is the time requirements of the process (Jacob & Ebrahimpur, 2001) . A second proxy for the efficiency of k-transfer is its stickiness (Szulanski, 2000) . Stickiness refers to the difficulties experienced during the transfer process and is often communication related.
In this research, the k-infrastructure capabilities and k-process capabilities constructs are operationalized based on Gold et al. (2001) whereas the k-transfer efficiency is operationalized based on Franz and Robey (1986); Doll and Torkzadeh (1988) , and Kostova (1999) . For k-transfer effectiveness, the items from by Szulanski (2000) and Verkasolo and Lappalainen (1998) are used.
data collection
Interdepartmental IT projects were selected because they present an opportunity to study a cross-functional k-transfer process. Since effective communication and understanding may be relatively difficult to achieve in such contexts, there is a need to establish what elements of KM capabilities will increase k-transfer success. IT projects are also transactional, that is, projects requiring two parties-one acting as supplier, the other as customer of the end product. As discussed earlier, such a view is appropriate for the study of k-transfer.
A pre-test was conducted with four IT practitioners and resulted mainly in editorial corrections to the instrument. An introductory message providing the links to the online survey was sent by e-mails to the 2,425 IT managers in our sample. To identify them, we relied on the list of 3,281 companies in the Canadian Capabilities Directory. Although not all firms in the directory listed email addresses, 2,425 firms met our criteria, that is, to ensure (sizeable) IT departments, we used medium-sized firms or larger (50 employees or more). Our survey contained two Web links: one with questions appropriate to providers, that is, IT managers, the other for the customer department managers, that is, those department managers who received an IT solution within the last year from the IT department. We requested the firm contact, the IT manager, to forward the link to part of the questionnaire (the items for the dependent variable and satisfaction) to at least one customer department for which the project had been completed. Both IT and non-IT managers were asked to base their answers on a "typical" project that was implemented during the last year. To this end, the IT managers were asked to complete the full questionnaire, which allows us to measure their departments' capabilities and their perception of k-transfer success. Respondents from the customer department were asked to complete only the part of the questionnaire pertaining to their perception of k-transfer success. Two weeks after the initial mailing, 51 usable responses had been received. A reminder was sent which was followed by 76 complete surveys.
AnAlysIs And results
A total of 127 usable questionnaires, representing a good cross-section of the population, were received. Although the majority of the respondents came from the heavily populated province of Ontario, there were respondents from 8 out of the 10 Canadian provinces. While 30% of the respondents were from the manufacturing industry, the balance was spread evenly among service industries, such as communications and media, finance, insurance and real estate, construction, and wholesale. Regarding firm size, 19% of the sample had less than 100 employees, 37% between 101 and 500 employees, and 44% were large enterprises.
As suggested by Armstrong and Overton (1977) , nonresponse bias was assessed by performing t-tests between the initial and the latest waves of respondents. More specifically, the 21 IT managers and 30 customer department managers who had completed the survey in the first week were considered early respondents. The 30 IT managers and 46 customer department managers who completed the survey after the reminder was sent were considered late respondents. The t-tests between early and late respondents were not significant on any variable under study.
The research model was analyzed using PLS, a second-generation multivariate technique permitting the validation of the psychometric properties of the scales used, as well as the strength and direction of the relationships among variables (Cassel, Hackl, & Westlund, 1999) . Performing structural equation modeling with PLS requires two major steps: (1) assessment of the measurement model by investigating both convergent and discriminant validity and (2) assessment of the structural model, which reveals the item loadings and path coefficients measures (Hulland, 1999; Thompson, Higgins, & Howell, 1991) . The computer program used for this analysis was PLS Graph 2.91 developed by Chin and Frye (1995) .
The measurement model assessment began by using confirmatory factor analysis (CFA). It is first achieved by keeping constructs with reliability values higher than 0.70 (Hulland, 1999; Nunnally, 1967) . The ρ coefficient (rho 1 ) is used to verify this criterion. All k-process, k-infrastructure, and k-transfer success rho values were above 0.70, ranging from 0.79 to 0.96 (see Tables 1, 2 , and 8). Convergent validity is then evaluated by calculating the average variance extracted (AVE 2 ), which should be higher than 0.50 (Fornell & Larcker, 1981) . Results as indicated in Table 1 shows that this threshold was not met for the k-infrastructure capabilities construct. The last assessment step to be conducted is the discriminant validity used to verify if each construct is unique. AVE should have a higher value than the shared variance between each construct (Compeau, Higgins, & Huff, 1999) . This criterion was not met for both the k-process capabilities and the k-infrastructure capabilities constructs (see Table 1 and Table 2 ).
Because the discriminant validity of certain constructs was not confirmed, an exploratory factorial analysis (EFA) was conducted for k-infrastructure and k-process constructs respectively. Using SPSS, the factorial analysis produced seven factors with a total of 21 items for k-infrastructure capabilities and four factors with 25 items for the k-process capabilities. All the necessary steps to assess the new model were followed and produced satisfactory results. Loadings and shared loadings are indicated in Tables 3 to 5. Note that both ρ values and AVE values are now above minimum thresholds as indicated in Tables 6 to 8. Following the model assessment, the final descriptive data for each construct are provided in Table 9 .
PLS graph was used to assess the structural model (Figures 2a and 2b) . The analysis was twofold. First, the general model was assessed to test for Hypotheses 1 and 2. Then, a separate model was analyzed in order to test Hypotheses 1a, 1b, 2a, and 2b. The path coefficients were calculated using the PLS Jack-Knife procedure (Wildt, Lambert, & Durand, 1982) . All the independent and dependent variables were assessed as secondorder factors in the general model.
As depicted in Figure 2a , hypothesis 1 tested for a positive relationship between k-infrastructure capabilities and k-transfer success. This relationship was confirmed (path Coefficient = 0.572, p<0.001). Hypothesis 2 tested for a positive relationship between k-process capabilities and k-transfer success. This relationship was not confirmed (path Coefficient = 0.160). Almost 50% of the k-transfer success is explained by the contribution of the k-infrastructure capabilities (R 2 = 0.491).
The second analysis was performed to test the sub-hypotheses (Figure 2b ). K-infrastructure and k-process constructs were tested in a direct relationship with k-transfer efficiency and effectiveness. Efficiency and effectiveness were assessed as first-order factors while k-infrastructure and k-process capabilities were tested as second-order factors.
Hypothesis 1a tested for a positive relationship between k-infrastructure capabilities and k-transfer effectiveness. This relationship was confirmed (path coefficient = 0.600, p<0.001). Hypothesis 1b tested for a positive relationship between k-infrastructure capabilities and k-transfer efficiency. This relationship was not confirmed. Hypotheses 2a tested for a positive relationship between k-process capabilities and k-transfer effectiveness. This relationship was not confirmed. The last subhypothesis (2b) was confirmed with a positive relationship between k-process capabilities and k-transfer efficiency (path coefficient = 0.415, p<0.01).
dIscussIon
The overall results indicate that even if only the k-infrastructure capabilities lead to k-transfer success, it still explains close to 50% of variance of the dependent variable. This reflects the position of Sambarmuthy, Bharadway, and Grover (2003) and Ross (2003) who indicate that firms need proper, well integrated, and standardized technological infrastructure to grow and reach some organizational flexibility and agility. Without the necessary technological resources, it is therefore difficult for firms to help employees to successfully exchange some of their knowledge about a specific project.
Our results also suggest that both aspects of KM capabilities play an important role in ensuring the success of k-transfer, namely its efficiency and effectiveness. The tests for our subhypotheses have shown that KM capabilities have a significant impact on the particular aspects of k-transfer. Specifically, k-process capabilities contribute to k-transfer efficiency and k-infrastructure capabilities contributes to k-transfer effectiveness. A k-transfer is said to be efficient if it is timely and involves a minimal number of problems. This can only be achieved if the processes, upon which k-transfer depends, function smoothly. We can say that if an IT department has such processes in place, it is in a better position to efficiently deliver IT solutions to its clients. Whether these solutions will correspond to the original client demands (effectiveness), will be largely determined by the presence of k-infrastructure elements within the IT department. Namely, whether its culture and structure promote sharing and collaboration, and whether it has technology that enables collaboration and new opportunity generation.
Interestingly, k-infrastructure capabilities did not prove to significantly contribute to k-transfer efficiency. Infrastructure elements can be viewed as a set of tools and enablers for k-transfer (Goh, 2002) . They do not however guarantee its efficiency. Our survey verified the presence of infrastructure elements, but not the extent and modes of their application. Similarly, k-process capabilities did not prove significant with respect to k-transfer effectiveness. This was an unexpected result. Certainly, processes have an important bearing on improving efficiency (Kallio et al., 2002) . We can speculate that in cases where firms did have k-processes capabilities in place and were not able to achieve k-transfer effectiveness, these processes may have been either improperly implemented or badly managed.
In interpreting our results, some limitations have to be kept in mind. For one, the response rate is low due to the following reasons. First, because we used an online survey, concern for spam and e-mail security may have contributed to the low response rate. Second, Canadian law restricts corporate lists from public provision and therefore we used the Canadian Capabilities Directory, a registry of voluntary association. This informal structure behind the directory may also have contributed to the low response rate. Third, the questionnaire and the Canadian Capabilities Directory existed solely in English, a fact that surely limited response from Canada's second largest province, French-speaking Quebec. Moreover, we asked the respondents to consider an inter-departmental project that had been completed within the last year. This obviously limits the number of eligible respondents.
Fifty-four IT managers and managers from 73 of their customer departments provided the 127 usable responses. Because the IT department respondent was asked to direct the appropriate part of the questionnaire to the customer departments, there is the possibility of a bias in favor of satisfied customer departments. If this is the case, the "selected" customer departments would however have been perceived as "satisfied" by the IT respondent. Our survey did not include a control check in this regard.
contributions and research Avenues
The main academic contribution of this research is that it is one of the few that has empirically measured the success of k-transfer. Although several models were proposed for measuring ktransfer success, to our knowledge we are the first to design an instrument that combines proposed measurements of efficiency and effectiveness into one construct, interdepartmental k-transfer success. The statistical results have shown it to be both valid and reliable. We also have learned that measuring k-transfer success only would not have provided us with enough information on the impact of k-process capabilities. Indeed, the general research model showed a nonsignificant link between these two constructs whereas the detailed research model indicated that the kprocess capabilities are positively related to the efficiency aspect of k-transfer success but not to its effectiveness.
The model assessment of KM capabilities showed that each construct had to be revisited, more specifically the k-infrastructure capabilities construct. Because the technology, culture, and structure subconstructs were redistributed as seven new subconstructs, our results suggest that these new components are more precise and better indicators of a department's k-infrastructure capabilities than the original components (e.g. technology, culture, and structure) (See Table 3 ). Each of the new subconstructs, except technological scanning, was related to only one of the original scales. This is another contribution of this research since our revised k-infrastructure capabilities construct is more detailed and provides practitioners with even more specific guidelines than did the original construct. As such, IT managers' attention is directed at specific technological, cultural, and structural components of their k-infrastructure capabilities. Focussing on each of them instead of on the whole picture should help them to identify weaknesses and problems much more easily and quickly. This identification will enable them to rely on the appropriate actions and mechanisms to improve their capabilities which will, in turn, lead to more effective k-transfer during their IT projects.
In addition, our results show that both aspects of KM capabilities are needed to make k-transfer effective and efficient. More specifically, managers should keep in mind that k-infrastructure capabilities must be put in place and used properly if they want to increase the effectiveness of k-transfer. On the other hand, if the main objective is to enhance the efficiency of k-transfer, managers must put more efforts on developing strong k-process capabilities related to the acquisition, conversion, application, and protection of knowledge.
Replications of our study are needed to further our understanding of the mechanisms and key factors involved in successful k-transfer within organizations. Larger samples would allow for more flexible analyses and further assessment of the reliability and validity of our model. They would also allow for the examination of the effect of departmental subcultures within organizations, which potentially play a role in success of k-transfers. It would be interesting to investigate whether different processes and infrastructure elements would play a more or less critical role in k-transfer success. Note that each indicator was labelled as follows: TI-technological infrastructure, SI-Structural infrastructure, and CI-Cultural infrastructure. The legend for the new constructs of k-infrastructure capabilities is the following:
